Vitamin K1 inversely correlates with glycemia and insulin resistance in patients with type 2 diabetes (T2D) and positively regulates SIRT1/AMPK pathway of glucose metabolism in liver of T2D mice and hepatocytes cultured in high glucose.
There is no previous study in the literature that has examined the relationship between circulating vitamin K1 (VK1) with glycemic status in type 2 diabetes (T2D). Moreover, scientific explanation for the beneficial role of VK1 supplementation in lowering glycemia in diabetes is yet to be determined. This study for the first time demonstrated that circulating VK1 was significantly lower in T2D patients compared to age-matched control subjects, and VK1 levels in T2D were significantly and inversely associated with fasting glucose and insulin resistance [homeostatic model assessment of insulin resistance (HOMA-IR)], which suggest that boosting plasma VK1 may reduce the fasting glucose and insulin resistance in T2D patients. Using high-fat-diet-fed T2D animal model, this study further investigated the positive effect of VK1 supplementation on glucose metabolism and examined the underlying molecular mechanism. Results showed that VK1 supplementation [1, 3, 5 μg/kg body weight (BW), 8 weeks] dose dependently improved the glucose tolerance; decreased BW gain, fasting glucose and insulin, glycated hemoglobin, HOMA-IR and cytokine secretion (monocyte chemoattractant protein-1 and interleukin-6); and regulated the signaling pathway of hepatic glucose metabolism [sirtuin 1 (SIRT1)/AMP-activated protein kinase (AMPK)/phosphoinositide 3-kinase/phosphatase and tensin homolog/glucose transporter 2/glucokinase/glucose 6 phosphatase], lipid oxidation (peroxisome proliferator-activated receptor alpha/carnitine palmitoyltransferase 1A) and inflammation (nuclear factor kappa B) in T2D mice. Comparative signal silencing studies also depicted the role of SIRT1/AMPK in mediating the effect of VK1 on glucose metabolism, lipid oxidation and inflammation in high-glucose-treated cultured hepatocytes. In conclusion, this study demonstrates that circulating VK1 has a positive effect on lowering fasting glucose and insulin resistance in T2D via regulating SIRT1/AMPK signaling pathway.